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$N$ . $S(n)$ , $N$
. , $Z/NZ$ mod $N$
, $Z/NZ$ ,




. $k\in Z/NZ$ , $\hat{S}(k)\in C$
$S(n)$ . $|\hat{S}(k)|^{2}$
.
$S(n)= \frac{1}{\sqrt{N}}\sum_{k\in \mathbb{Z}/N\mathbb{Z}}\hat{S}(k)e^{2\pi\sqrt{}-\urcorner kn/N}$ (2)






, $S$ $\hat{S}$ .
:
$||S||_{2}^{2}=||\hat{S}||_{2}^{2}$ (5)




( $a$ $Z/NZ$ ),
$(\overline{R_{a,b}f})(k)=\hat{f}((k-b)/a)$ (8)
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. , $b$ , $a$













, $N$ $S(n)$ , $B(1\leq$
$B\leq N),$ $\epsilon(0<\epsilon\leq 8/9)$ ,
$\iota$ , $1-\delta$ , $M$
. Zou
[2].
2.1. [2] RAISFA $S(n)$
$O(B\log(N)\log(1/\delta)\log M/\epsilon^{2})$
. . , $B$
$c_{k_{b}}(b=1, \ldots,B)$
$k_{b}(b=1, \ldots, B)$ . , $B$
$R(n)= \sum_{b=1}^{B}c_{k_{b}}e^{2\pi--k_{b}n/N}$ ,
$1-\delta$
IIS-RII22\leq (1+\epsilon $S-R_{B}$ $pt||_{2}^{2}$ (11)





Estimation 2 . Identification
,
. ,
Isolarion Group Testing ,
. Estimation , Identification
.
RAISFA Mmln
1. $R$ $0$ , $T$ $=$
$B\log(N)\log(1/\delta)$ log $M/\epsilon^{2}$ .
2. $||S-R||_{2}^{2}\leq\iota||R||_{2}^{2}$ ,
. , 3
3. [Identification $S-R$ ,
$k_{b}$
4. [Estimaion 7] $k_{b}$
5. $\psi_{k\iota}(n)=_{\tau_{\overline{N}}^{1}}e^{2\pi\sqrt{}-\urcorner k_{b}n/N},$ $C_{k_{b}}$ $(\overline{S-R})(k_{b})$
, $R=R+C_{k_{b}}\psi_{k_{b}}$ $R$
6. $T$ , $R$ . ,
2








3 $S-R$ $S$ .




, “Isolation” “Group Testing”








$Z/NZ$ $F_{l}$ $(i=0, \ldots , \log(1/\delta))$ .













. , $(\sigma_{i},\theta_{1})(i=0,$ $\ldots$ , $\log(1/\delta)$
$(Z/NZ)^{x}xZ/NZ$ $((\mathbb{Z}/NZ)^{x}$
). $i$ , $k\mapsto\sigma_{i}k+\theta_{1}$
pairwise independent permutations .
$F_{j}=H_{m}*R_{\sigma_{i},\theta}S$: (15)







, $i$ , $||F_{i}||_{2}^{2}$
(kb)|2 (98% ) .
2.3.2 Group Ibsting
MSB
$\sim\veearrow\vee$ \mbox{\boldmath $\tau$}{ , $\eta$ $0<\eta<1$ &L $j=0,$ $\ldots,$ $8m+3$
.
Ml. $G_{j}(n)$ $=$ $(F*e^{2\pi\varpi-jn/4(2m+1)}H_{m})(n),$ $j=$
$0,$
$\ldots,$ $8m+3$
M2. $j$ , $G_{j}$ (2.3.3 )
, $e_{j}$
M3. $e_{j}$ $e\iota$




M6. $v$ , $v$ $=$ $\zeta(v_{l}+2(2m+1))$
mod $(4(2m+1)+1)) \frac{N}{4(2m+1)}$
M7. $c$ , $d=4(2k+1)-c_{\iota}$ ,
$c=4(2k+1)/c’$

















Gl. MSB $v$ ,
$v_{P}$
G2. $2^{p}>N$ , G5
G3. $F_{i}^{(p)}$ $F_{j}^{(p+1)}$
G4. $p=p+1$ , G2

























. , $S$ , $||S||_{2}^{2}$
.
Nl. $r;=\lfloor 12.5\ln(1/\delta)\rfloor$
N2. $S$ $r$ ,
$S(i_{1}),$ $S(i_{2}),$
$\ldots,$
$S(i_{r})$ . , $r$ 5
.
N3. $r$ 2 ,
60% $N$ .
3 Estimation
Estimation , Ident cation
$Z$ , $(i=0\ldots\log(1/\delta))$
. ,
RAISFA Main 3 $S-R$
$S$ . $\hat{S}(k_{i})$
$W_{1}$ , $|W_{i}-\hat{S}(k:)|^{2}\leq\epsilon||S||_{2}^{2}$ .
Estimatlon
1. $S(n)$ $n_{uv}$




2. $u$ , $\sum_{v}S(n_{u,v})\Delta_{n_{u,v}}$ $\psi_{k}$ ,
mean$(u)$ . , $\Delta_{t}(n)=1(n=$
$t);0(n\neq t)$ .






Intel(R) Pentium(R) D CPU 2.$66GHz$
cache size: 1024 KB
Linux version 2.6.15-1.2054 FC5smp










5. , $B$ $R$
, $S$ $S-R$ InPutx
$S$ . Identffication





Group Testing $=$ ,
$F_{*}$ , Norm

















[2] , 2.3.1 Isolation 2.3.2 Group



















BoxCar $B$ , $(Equ\ddot{m}pple)$
$E$ . 2
, $m=$ 3( $2m+1=7$), $m=$ 6(






, ($0$ ) .
, $E$ $E_{m}(n)$ ,
$E_{3}(n),$ $E_{6}(n)$ 1 (




















$\delta$ , $\epsilon$ , ,
, $\delta=2^{-7},$ $\epsilon=0.1$ . Isolation
$\log(1/\delta)$ . ,
(12)
$\eta,$ $ISO$ . GT $m$ . $m$
$2m+1$ ,
Group Testing $8m+4$
. $m$ (16) $\eta$
, $\eta=0.9$ $m>13$ .
Identi cation
,









$E$ . Identification ISO
, GT $B$ , $E$
. $N=10^{10}$ ,




2 . ISO, GT $E$
, $B$
115
NOR ZED FR \cup NCY
$m=3$ $m=6$

























$N=10^{4}$ 44%, $N=10^{10}$ 24%
.
5.4 $m$ vs $F_{i}$ .








$(\sigma\iota, \theta_{t})$ , $F_{i}$






$B$ 1, 2, 4 ,
$8[dB]$ $0[dB]$ , 100
($B$ )















GP [3] , ,
,
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